H + , K + -ATPase enzyme is a therapeutic target for the treatment of gastric disturbances. Several medicinal plants and isolated compounds inhibit the acid gastric secretion through interaction with the proton pump. In order to add new properties to some natural constituents, five compounds, a benzylated derivative of vincoside, a diterpene (abietic acid) and three alkaloids (cephaeline, vinblastine and vindoline), were tested for their activities on gastric H + ,K + -ATPase isolated from rabbit stomach. All the compounds inhibited H + , K + -ATPase activity with varied potency. The IC 50 value for benzylvincoside was 121 (50-293) M, and for abietic acid 177 (148-211) M. The alkaloids cephaeline, vinblastine and vindoline inhibited the H + ,K + -ATPase activity with IC 50 values of 194, 761 and 846 M, respectively. The results suggest that benzylvincoside, abietic acid and cephaeline can be important sources for the development of anti-secretor agents.
Gastric acid is produced by H + , K + -ATPase enzymes after stimulation of the parietal cell through the acetylcholine (M 3 ), gastrin (CCK2) and/or histamine (H 2 ) receptors [1] . Inhibition of this enzyme results in inhibition of acid secretion. Thus, H + , K + -ATPase constitutes the best pharmacological target for the development of drugs to treat acid-related disturbances [2a] . Several studies with medicinal plants and isolated compounds to treat gastrointestinal disturbances were performed showing the interaction between the natural products and H + , K + -ATPase [2a-2c] . In this present study, we investigated the effects of compounds from different medicinal plants on this enzyme activity in vitro.
All the tested compounds inhibited H + , K + -ATPase activity, with variable potency. The effect of the compounds, determined as the concentration needed to inhibit 50% (IC 50 ) of the enzyme activity, is detailed in Table 1 . The most potent compounds were benzylvincoside, followed by abietic acid and cephaeline. Omeprazole, the positive control for the test reduced H + , K + -ATPase activity with an IC 50 of 410 µM.
The search for and development of new drugs to treat gastric disturbances is important. Thus, medicinal plants and their isolated compounds become good sources for this discovery. The compounds tested are isolated from medicinal plants, except benzylvincoside, which is a (3) 194 (140-269) Vinblastine (4) 846 (663-1079) Vindoline (5) 761 (649-893) IC 50 values are averages based on rates determined using three different concentrations of tested compounds ranging between 0.1 and 1 mM. ATP was 1 mM. synthetic derivative of vincoside, a precursor of indole alkaloids; benzylation was made to protect the nitrogen in ring C [3] . Abietic acid is a diterpene available from an oleoresin produced by many conifer species of the family Pinaceae [4a,4b] . It was reported that abietic acid has antiinflammatory effects, such as suppression of prostaglandin E 2 (PGE 2 ) in vitro and in vivo, and lipoxygenase activity [5a,5b] . The alkaloid cephaeline is obtained mainly from Cephaelis ipecacuanha [6a] . This substance shows emetic activity and is still used as such for emergencies resulting from drug overdose, and in some cases, poisoning [6b]. Vindoline and vinblastine are from Catharanthus roseus (Vinca rosea). This was used as a folk medicine for diabetes, cancer, hypertension and as an astringent and diuretic [7a,7b] .
In conclusion, several medicinal plants have been a source of highly effective drugs for the treatment of gastric disturbances, and the compounds isolated from them can NPC Natural Product Communications 
H + , K + -ATPase activity assay:
ATPase activity was determined colorimetrically by measuring the release of inorganic phosphate (Pi) from ATP (1 mM), as described previously [8] . The reactions were started by addition of the enzyme and stopped with 50 L of ice-cold trichloracetic acid after 20 min incubation at 37 o C. Reaction mixtures contained 4 g of gastric vesicular protein, 1 mM ATP, 20 mM MgCl 2 and 50 mM Tris.HCl (pH 7.4) in either the absence or presence of the different test compounds. Experiments were performed in triplicate using 3 different concentrations of test compound ranging from 100 M to 1 mM. Omeprazole (acidified to pH 5, 0.1 -1 mM) was used as the positive control [9] .
Data analysis:
The results are presented as the mean ± standard error of the mean (S.E.M.) and were compared using one-way analysis of variance (ANOVA), followed by Bonferroni's test. p Values of less than 0.05 were considered significant. The IC 50 values were calculated fitting the data to the equation: Vi/Vo = 1/(1 + [I]/IC 50 ) using the Kaleida Graph for Windows Program (Synergy Software, PA, USA). Vi = fractional activity, Vo = total or control activity. All experiments were performed in triplicate.
